LINEAR SERVO SYSTEM AND METHOD FOR DETECTING POLE 
POSITION 



Publication number: JP1 0127078 
Publication date: -| 998-05-1 5 



Inventor: 
Applicant: 
Classification: 
- international 



KACHI MITSUYASU 
MITSUBISHI ELECTRIC CORP 



H02P25/06; H02P5/00; H02P25/02; 
H02P5/00; (IPC1-7): H02P5/00 

- european: 

Application number: JP1 9960280603 19961023 
Priority number(s): JP1 9960280603 19961023 



Report a data error here 



Abstract of JP1 01 27078 
PROBLEM TO BE SOLVED: To attain 
high resolution by employing a 
positional signal outputted from a 
linear scale, i.e., pulses of phases A 
and B, as a positional feedback 
amount and employing a speed data 
calculated through an 
interpolation/data generating means 
as a speed feedback amount for 
speed control. SOLUTION: A 
command voltage is applied through a 
position control means 1 1 , a speed 
control means 12 and a current control 
means 13 to a linear motor 6 which is 
thereby driven and the shifted position 
thereof is detected by means of a 
linear scale 1 . A position feedback 
amount for positional control employs 
a positional signal outputted from the 
linear scale 1, i.e., pulses of A, B 
pulses, whereas a speed feedback 
amount for speed control employs a 
data obtained by interpolating an 
analog sine and cosine signals 
outputted from the linear scale 1 
through an interpolation/data 
generating means 14. Since positional 
resolution is not limited, speed and 
acceleration components can be 
detected with high resolution and a 
servo system excellent in response 
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m) ) sic, <5s^c4 03K?t^ ; e-^«mft^^ 

6. 

A=£9 ( (ABS0-MPBP) / (SKP*MP I 
T) ) 

6>= (A*360)/(SKP*MPIT) 

xf77S3i 3t\ ^-9mM,no ^ mm Lxm^m 
[00503 mm<r>mmi . m 1 5t4, 

$t7D-ft-M'&l.. XT77S3 2 IT. eift 

T-^<7)i:siai!)i^c7)^°^-yt4 oij^^ff^a. ^t- 

7 7S3 2 2?, f|fib<aB<7)|g*fftB (MPBP0) 
ElS-rS. Xf77S3 2 3t, ±^<7)iai 4W7D- 

^A—ht4o*est{jiB (mpbpo) s-*t#fig$^ 

BO^teB (MP B PL) Sie^^,. Xf77S3 
24T. ^-^Sr^fflll (XxvrS3 23tj£^[6l) >v 

m lw it l ^{4Bo«ew[4B (mpbpr) sieit-r 

g„ Xf-y7*S3 2 5T\ Xf7rS3 2 3T£llt 
fg^fil(MPBPL) tXf77S3 24t£flLfc 

^ei(MPBPR) b<?>*<bzm<?)mMiiLmt-t 

M<7>W&\SM MPBP = (MPBPL + MPBPR) 

/2 

[00 5 1 ] mM<7)Bf&8. 01 6(4, Z<^^(7)-m 

mcoBmz{%htTm<r>mmft<nmm%.#>ftm (®mm 

mm) £^-?7a-1->!—bT$>h. Xf77S331 
X\ ±.Tm0r7U-*iifrWc£$.t1 ^T77S 
3 3 2T', 7U~-*cr>U.ftll£*)i>'hZ%mmtl<7)W& 

%$vpiz£&-'fecr)w$mm.w<?->tz3; nmmz 

ft^o. X-r>/7*S3 3 3T\ qffl«»S<077I^SrllfS 
L . i ^^lATOlSl^liAf 77S335 (Cit 
tf. q*SmD£<07j|*jA*T^l6JCOJtS^4. xf77S3 
3 4TaaffltriSMW-&. xf7TS3 3 5t, mJ±l§ 

U-^-«r»l*-t4. Xf77S3 3 6t, f?iL{2B<0|£ 
^(2B (MPBPP) SriaitT S . 
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[0052] mkommt. ±M<r>m 1 3 . m i a e i 

f SiTHKriTCTV-* £ ******* 6 m%Mm.^9- 
yiikfeL. ®nmg&i,zii>&i 1 ±37falz&mLX1¥± 

[0053] mm<Dmm9 . m 1 1 c^^- n 

^f7D-ft-htfcS. Xf77"S3 4 1T\ — 5£ 
0«JEf^V P TfigitlilSrr-i. . y 7*S 3 4 2 T\ 

Iu. Iv. I w (=- ( I u+ I v ) ) 

7'S3 4 4T-mjgE^Vp5r^t. Xf77S34 3 
T77S34 5 -Cff±{M0)tt*«MI ( M P B P ) S:IB 

is-r-i.. 

[0054] mk<r)Wmi. ±a?<7)0 13. 0 1 4 tci 
[0055] mmnmm 10. aisa. zco^mco- 

T7/S4 0 1T. -9"-#lMfl»ia«0llt*S:«Xi-* . 
Xf77 , S4 0 2t. -5g^®I^V P TWiJai&t 
Xf77S4 0 3T\ <?ihteB?H V? >)*>-?>V 

ofrjyhm (mpos) asxtth. xt v7sao 

4T. y-T-X^-JUMMB (SKP (p/mm) ) 
SSf-yf (MP IT (mm) ) h.Wik&vB.<7)4 W x ) 

jty^fUcD/j^ybm (mpos) tJM.&<7>y -r-FA 
7?*'>yJ'fiIMPAMi:$:Sl:. ftitdi 
^-^mSWi 

A=^D ( (MP AM-MPOS) / ( SKP*MP I 
T) ) 

d= (A*360)/(SKP*MPIT) 
Xir-yrS4 0 5T\ <9 * ffiffl LT«gPi*I 

t<0T-J>.&. Xf7TS4 1 1 X\ -£<0«fff^V P 

l-atssraa-*-*. xt7rs4 1 ix\ *z--9<rm* 

%!t:S«K» v ^ 17W M-TJATSWt h . * 
ittf. 



[0057] ^-^cott#aii-*r6]* J i6il!!o*^, X7- 

•y 7 S 4 1 3 T\ f£± L*:GiS£ 1B1§ L . mfflt^ V p 
b^Wm.^S'-yl.Z^th. X7--/TS4 IAX\ £ 

fig£fettU AT77S4 2 l^Mts. &fl£&lbL 

tz*$)£. xt vTsa 1 5X\ ffjktfctaBfcEitu 

«EJ&^Vp5c7)@lfiaE^-V^Mi-&. Xf77S 
4 1 6T\ £»=^»L*:/H-x y? U fcfJJfc^i&L 
^<7){4»5rieitL, xf77S4 2 l'vjMf. 

^miz^mttzm^. xt-vtsa i 5t\ ms^v 

Xf7rS4 2 l^iitf. 
[0058] ^77*84 1 2C9f-xy?T\ 

ts^ai-r^ifii^fflaw^r. x^ vvsa i st-, ^± 

L£fiM£feteU «ffig^Vp20l)S5yN^-^^ 
55t&. AT77S4 19T\ -y 7 

S4 2 I^jIO. Xf /7S4 2 

0T\ mE^Vp3<7)jSj^^-^t;^SL. ffcitL 
*r{4B£fB1£U Xf 77S4 2 I'vittfo 
[005 9] XT77S4 2 lTJi. f Bit L fcfiiB fc £ 

im. ±&CV®1 8<0Xf7/S4 04. X^-y7°S4 

[0060] mfonjvm ii. h 2 o j±. z\<7m%<r>- 
nttw»JBic«*tB»fflw*ai y -rx^-ivzmm l 

b--^«cS<oyN'7 yx £ Ji£*^S*P{2fi£«iE-r& . 
H^i d tc, Mnmtifvmtiitfttft l 0 0 

{4sm p b p mkr^x-nm l . 

MPBP = MPBP+ (A-B) *Kc 
(ZZX\ KcUMPBPSBSffllfcffl^a) 

SIESrMPBPfc-t^ 

[0061] mmcomm 12. 12111 >r cr>wn<r>— 
mm^mm^mhnn&mmiav -rx-r-juz&mL 
^m-^commm^cD&mmm^^-ty^-^-hX' 
xf7/s5o 1 x\ miiftizi)mm-t&. Xy- 

•y 7S 5 0 2 T\ JPMi$B#cy) I dmax J-^-TS . X 
T77S 5 0 3T, Idmaxilif-^Ipdm 
axt$-J:bli?L.. Idmax*<lfh--yf Ipdma 

x j: y (mtf . mvtvm&mmimM pbpt-ok 

ffh. ldmax*>'iih , -7iipdmaxJ:W 
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tcSRkfcJnJCU XT7/S5 0 ikms. 
[0062] 

[0063] £<0%9ICtt& 'J -rt-^j/XrAli, 
{ififl^kLT^A, BWO\sZ.t5£tfTi-a7'cr>JE& 

frt>txi)Zti&Ti-i=imjE& i m.z fifth, mm?- 

{4Sfi# k t T <9 A . B W VUX Srttffl U XKIffl fflffl 
-f - HA >y ?*<i, fltf/r-^-fkWegai 

*««tffiT& -s ± a c=fir4 i y*±tf & 

[0 0 64] {4Bfi^kLT?)A, BffiyW*** 
£jft*R<^j£LfcffiBT-*«:* ifc. jSJgftHlffllfflcO 

[0065] m&-**m&Ltzwukn!tiL 

T7-£.t~t&£?i,zLt2<?)X'. &m.-tti^mzm± 
X'% zy-tfisXT^tfrnrnxz h . 

[0 0 6 6] S 'J-T^-^k . (igft-^i: 

LTcTJA, Bffi^VPX*3j;t/r^a^(7)IE*^5:aJ7] 

-rsy-rx^-A-k, 'j-r^-^$:$fjffli-r&^-;K 
aar-^srWi k*ci<oatie-r-^ k u-r x^- 

/U*»£ai7J3:MS&EfI#k LT^A. Bffly^X^r^ 
y h Ltfilf- * k A^fiSf-^ £-£f£1"& i*K 
^tll/ffiBr-^^)S¥S^<ii:. doaLKr-?*SJ: 
t;fiif- * 5: ^ U T^x- * -f k LX . -f - .-KfflffgS 
h k Mz s fflSir- v;u=Sr k'^-^tHSfiOA 

fiStfrffi£ y 0 TlUT-fltLX . -9--d?«iJ*HSBeiS-r 
4>j-T-9--+CI/F^Bt, J: die L*:« 



[0067] Z\cr>ftmz&Z> V-TV-Xis*"Tl*cnm. 
fiBfi^-i: L-TOA, Bffl;sVUXi3±tf7-^n^<7)IBfe 

* 'j-r-^-.-K^xxAcofia^aB^di^s^^v^r . 

£^k$-£&J:9tcL-*:<0-C. •J-T'E-^fcBaUW 

J: birmwswmm.mitfx'* h . 

[00 68] £fz. O-T^i-ft. ^T<2Bt-^, 
(iBfi-^i: LTctja, Bffl^VUXiSil/T^o^E-fc 

7t ^rt-^yxf j±<omma.xtiiiiiJj&izis\,\x . 

ff±L^{4B^)l€M{4B?rlB1tt^Sl^i:. C^feitL 
Tt^ffiH^K^O^rffiB k ^ffl^iS^^f fiLB k *5»f» 
^KWi8SfflB*^iaW-*BaBk. 5r*-T4J:dt3L 

[00 69] $^>l;, iTWkLTfiOT^ix^U-rt 
-^k, ^^'J-r ; &-^$r«iI»-r.S»yi— *k, $6^t 
{aBx-^. {aSft^-k LTOA, BfflvNVUXfcit/T 
^-o^oiE*5£jft^ai7J-r-g»ffiWffiB^ai , J -7xy- 

mt,Z*>\^X. ±T$fo<?)7l<>-*ltfrmz&£X'7l<-* 
cr><mi)£ *) t>fri*%ffimJicv%&1&uz£ 
«5[fflHSeo>'t^->'ti , 9Da5rff : 5r5SPgk. qit^ 

<?)^ri6]^«iisL, T»*i*i«o«#{i, mwmzm&i-z 

HLv^TWKco^T i>&%lzWfaQ.W.<nmmtfX'* 
4. 

[00 70 3 S^fcifc. 'J-T^-^-k. IttfiElf 
— ^. {aBfi^-k LTCOA, BfflyNVUXiiil^T^o^' 

^jBfeaaft*aj^-r6ie«fflB«iBy-r^^-^k . 

Sr^si-^'J -r-t-.tc->x-fAOffil^(4B^ai7f^C^ 
V>t, -^^7)mffi^g^-^:■•H8fM5:^ : T^l' , '. maiLJtffl 

^mssBSim^ y -7t- 9 genres 

4. 

[00 7 1 ] 'J-Tt-^t, {iiBfi#kLT^A. B 
ffiy VV^a X If T -T a i/coiE^jS 5: ffi^-T S ffitteS 

•y^-rsSPSk. ^±L^(5B^-f 
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[0072] itz. v-T±-?t. m.mm*3rtLx<7) 

[0073] 'J-Tt-^i, CiSm-f-i: LT 

COA. BWVlsX3o£lfT1-'C37'cO]E£:ffi&£liiJl-t& 

~/X7-j*<7)®m&m&iii?jmzi5^x, m^mmiziK) 

mt'-?m£*)>bz<%&£x\ mmvszimr&T* 
oizLt:<7)x\ wmmiiLWoi&mzmmzmiEX'* 
h» 

[an - ^w^-mm^mmx'h srtn ^ie 

ffl^a^»:/n v ? &ak-tmx~h h . 
[@2] c: <vmi<7>-mifo<o&mx'$>&v-#fflW8i 

W.cr>-?vv?mX'fo%» 

[03] C <^ W<0-SttlW>JBSRT* S tm/ir- 7 
1 AX'T^-^y^sL^A^m LXffig.? J - 
HA? 73,*nZ> 70-ft- FT* 4 . 
[04] COf6W<0-*tt<0»«t«R61f-sK«UIBI 
BWoy?0T'£>.S>,, 

[05] c <n>w>m--mm<r>%mz m h *r-xm$m 
m<nnwfuy?wx'foh. 
[06] zco^mco-mmmm^^WiT-^^ 



x-hh. 

[07] i0^c7)-||M^®tc^-S»-9--^$«lfflI^ 

[08] zc^m-mmmB&mv-xmwm 

[09] ^o^co-nis«ojg®^^^2«igaffia 

t omsmomt <DW&£^-t0-e& * . 

[0io] z. coftwcv-miikcD&mtizm h v—#mw 

[0ii] z<v%.w<?>~mi}iz<7)BBiz&$,v-x®m 
[0i2] z <vmiv>-mfav>Bmiz{% h ummsf * 

[013] £ <r>%PA<r>-'m&V>Mmizm h ®M#fV>m 

*. 

[014] £<0*MH<^!mojB®ett4*Htti^« 

[015] <I 0^jf<^§gtfi<3 jgflUCffi 6 |gi»B#«7)a 

[0163 £ <0fHB<?5— IQScojgJBCffi & -tTWKOlg 

[0173 ^ <7)ft.w<D-2m<DBmi l z& h wmmom 

[0183 £W*MI«9-3<^J^(c«*«»{l«« 

[0193 z <7)8Pfl<7)-$m<nBBizi% h WQ&mk 

[0203 £ <OSEWO-I0t<0®»fc:ffi «*t(ft Wtfi 
[02 1 3 £0%^0-**fc^ffM^&ffi#{2affc 

[0223 «j -T-9--^*iJiw^ao*jispyu y 
7*^-tmx'fo%>. 

[0233 »a«iE**tjfl!*^u-rir-jK«»» 
a^»jffli^a -y 7 tt-tmxh h . 

[024 3 ta!*t7)'jr.T-9---t'>-Xx^tfc<ti>^ffi 
f4a«iaiOffi^$r7F^-0T'$>^ . 
[?r-f-OljiBJ3 

I 2 3£g^*#S, 3 T-y- 

v? r mmm8&. 4 a, Btay^^fK^ss. 5 j&« 
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{4gr-?iKiMg&. 6 y-T*-*\ 7a. 7b. FgS, 16 fiH-r-^Jfc^K, 17 &g&aj 

7c. 7d. 7e. 7f -f-tfftJfflli£g. 8 &tt /ffltBf-*****, I 8V-XmW3iW., 2 1 

^jffliga, 1 oy-nr-tfists. n immw* *-?mmmcr><i.m3&. 22 «8tsfif*8ffl<ofEi* 

12 ajKSJ«#S. 13 2 3 y-Tlf-tf I/FISB. 2 4 HtSft 

14 flftt/x-rJMt^fiS. 15 'J-T-9----KI/ £r. 2 5 ttcSSffifiH^^S. 
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[03] 



im9) 











(A/D£tfc) 






sine 1 = sin0 - 
cos & = COS0 


sin (OF) 
-cos (OF) 






sin'0 = sintf*- 
cos"0 = costf* 


-sin (Am) 
— cos (Am) 






cos~0 sb cos'0 *cosr - sin*0 • sin y 



tan0 = sin* 0 / cos" 6 
-> tan _1 0 



SI 01 



SI 02 



SI 03 



-S104 
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[06] 



[015] 



k/<**« £»#u ss^-* 

pv %m.n 0 



CTLtiA, B*B«*>9> h Lfc&g^ - -* (P. 
FB) *«JS. 



Pc = P. FB + Pbe 



Pe = Pc - Pv 



Pe' = Pc + Pe 
<SU iPelSj/^b^ 

(P^CDI/W^ftS^) 
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S3 2 I 



| BBBtnea 
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S3 2 2 





1 S 3 


a, st«aau#±ufcttfi<Dfc*HftH (mpbpd 






*-*€:S« ( 
T? 3 0 " &&T 


*5r*rs 323 taenia) 

ttttttB (MPBPR) *atlt*. 



S 32 4 



S 3 2 5 



MPBP= (MPBPL+MPBPRJ/2 
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[010] 




&&&& 
+ 



23 



2 



(•fig*- 7 JUS?) 



22 



~2r 



mi 3] 





















^ites©*63Wfis*-i7>^ (mpbp) sietrrs. 



-S301 



-S302 



■t* 7 



[HI 4] 



m^t9:AB#, mmmtioy? (abso) SgS^t;. 



f ABSO-MPBP ^ 
A - 3SJ l SKP+MPIT / 



e = 



SKP*MPIT 



SKP+MPIT 
x360 
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$334 



V, = - Vp 
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117] 



[020] 



S341 



Iu.Iv,Iw=-ffu+Iv) 




S344 



MPBP^KtS 
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S342 




[024] 
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0 60" 12(f 190* 240"30<r 380* 
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•S401 



-S402 



-O^'J^O^Iz&m&H (MPOS) £K1g 






A fMPAM-MPOS\ 
A * J l SKPxMPIT / 

0 = SKP*MPIT X36 ° 











-S403 



•S404 



-S405 



* 7 



( 18) 



ftffl"? 1 0 - 1 2 7078 



[019] 





- h 







$411 




V,,-*Vp 



V„-*Vp3 



MPBP £K« 



•S431 







** 


7 



S419 
N 



$420 



(19) 

im2 1 1 



ftffl¥ 10-127078 
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